<i,y> the dihedral angle between S t and Sj subtended by Δ. Then Δ is uniquely determined up to the motion of congruences by the n(n + l)/2 quantities -cos<ΐ, /> = a tj so that the volume V of Δ can be regarded as an analytic function of the variables a tJ of the n(n + l)/2 dimensional complex affine space 3£, which is defined by Schlafli's integral on Δ:
and which can also be expressed as where \S n \ denotes the volume of S n equal to 2π n/2 /Γ(n/2). The following Gauss-Bonnet theorem is well-known ( [8] , [11] (2.6) {{n -l)/2} | S»I = Σ Σ ("D^fe, i 2 , , Q /or even n (2.7) {(n-l)/2}|S»| = Σ Σ (-D^ft, ,i) -27(1,2, .. ,n + 1) .
υ = 2 <i< <iy
This Proposition simply follows from the following combinatorial lemma. LEMMA 
Remark.
The right hand side of (3.15) depends only on homotopy classes of paths provided A is fixed. In fact Chen's formula of the exterior differentiation of iterated integrals show (see Proposition 4. 
for any subsets of indices 7 and J such that |7| + 4 = |J|, which can be proved by a direct calculation. which is closed on Ω because of (3.16). This fact can also be proved in a direct way by using a generalized Picard-Lefschetz formula due to F. Pham.
According to H. Poincare and Lappo-Danilevski we shall call "hyperlogarithmic functions of order m" functions of iterated integrals of rath order of forms with logarithmic poles, so that V is a hyperlogarithmic function of order v on 9t.
The volume of a double-rectangular tetrahedron was investigated by H. S. M. Coxeter [6] . By his notations we have <1,3> = <1,4> = <2,4> = 0, <1,2> = π/2 -a, <2,3> = β and <3,4> = ττ/2 -γ. Then V is written as follows: The integral (1.3) can also be expressed as follows: 
Proof. We have by exterior differentiation
Integrating both sides we get Lemma 2. When bij are all zero, then φ is reduced to "ff *l (4.11)
Theorem 21 follows from (4.8) ~ (4.11), because the convergence of the power series (4.7) is obvious. The proof is complete. Now we want to express V as power series expansion of the variables t tJ similar to (3.5) so that
We consider the integral V(λ u λ 2 , ,λ n+1 ):
Then for large λ 19 λ 2 , -,λ n+ί we have In particular if ^ = = Λ n+1 = 0 we have the volume V: Proof. This easily follows from Proposition 1.5.1 in [4] .
Appendix. Hypergeometric functions of Mellin-Sato type
We reproduce here briefly Sato's result in [14] . Let G be the group of m-product of C* ~ C -(0) and X be its dual, Horn ((?, C*) which is isomorphic to Z m . We denote by X c its complexification. Let {χ 19 , χ m } be a basis of X so that any ω of X c can be written as ω = 2 s^ χ y with (Sj, , s TO ) e C m . Xis Proof. The integral on each γ ij is equal to the sum of all residues on Sij = 0,1,2,3, which gives the power series expansion (4.5). It is easy to see that D V is a hypergeometric function of MS type in the variables a Finally some problems unknown to the author are raised here. PROBLEM 1. To determine all meromorphic 1-forms on St with logarithmic poles along (J \J π~ι($ iχiz ... ί2μ _) and the infinity. It is seen by residue calculus that 2 n~3 -n(n + 1) such 1-forms of the type (3.11) are linearly independent over C. For the further properties of logarithmic poles see [7] and [9] .
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